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(54) Improved laser fuse links and methods therefor 

(57) A dynamic random access memory integrated 
circuit implemented on a silicon substrate. The dynamic 
random access memory integrated circuit includes a 
main memory array having main memory array ele- 
ments, and a redundant memory array coupled to the 
main memory array. The redundant memory array in- 
cludes redundant memory array elements, each of the 
redundant memory array elements being configured to 
replace a defective one of the main memory array ele- 
ments. The dynamic random access memory integrated 
circuit includes a plurality of laser fuse links (202, 204, 
206, and 208) coupled to the redundant memory array. 
A first laser fuse link of the plurality of laser fuse links is 
configured to be modified by a laser beam during fabri- 
cation of the dynamic random access memory integrat- 
ed circuit to set a value of an address fuse for a first one 
of the redundant memory array elements. The dynamic 
random access memory integrated circuit also includes 
a plurality of shielding portions (402, 404, 406, and 408) 
underlying the laser fuse links. The shielding portions 
are configured to substantially minimize laser-induced 
damage from the laser beam to a first area underlying 
the shielding portion when the first laser fuse link is set 
with the laser beam. 
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Description 

Background of the Invention 

[0001] The present invention relates to the fabrication 
of integrated circuits. More particularly, the present in- 
vention relates to improved techniques for increasing 
circuit density and/or reducing substrate damage in an 
integrated circuit employing laser fuse links. 
[0002] Semiconductor integrated circuits (IC) and 
their manufacturing techniques are well known. In atyp- 
ical integrated circuit, a large number of semiconductor 
devices may be fabricated on a silicon substrate. To 
achieve the desired functionality a plurality of conduc- 
tors are typically provided to couple selected devices to- 
gether. In some integrated circuits, some of the conduc- 
tive links may be coupled to fuses, which may be cut or 
blown after fabrication using lasers. In a dynamic ran- 
dom access memory (DRAM) circuit, for example, fuses 
may be employed during manufacturing to protect some 
of the transistors' gate stacks from destruction due to 
inadvertent built-up charges. Once fabrication of the IC 
is substantially complete, the fuses may be blown or cut 
to permit the DRAM circuit to function as if the protective 
current paths never existed. 

[0003] More commonly, fuses may be employed to set 
the enable bit and the address bits of a redundant array 
element in a DRAM circuit. To facilitate discussion, Fig. 
1 illustrates a typical dynamic random access memory 
(DRAM) integrated circuit, including a main memory ar- 
ray 102. To facilitate replacement of a defective main 
array element within main memory array 102, a redun- 
dant array 104 is provided as shown. A plurality of fuses 
in fuse array 1 06 are coupled to redundant array 1 04 via 
a fuse latch array 108 and a fuse decoder circuit 110. 
To replace a defective main memory array element, in- 
dividual fuses in fuse array 106 may be blown or cut to 
set their values to either a "1 " or a "0" as required by the 
decoder circuit. 

[0004] During operation, the values of the fuses in 
fuse array 106 are typically loaded into fuse latch array 
108 upon power up. These values are then decoded by 
fuse decoder circuit 110 during run time, thereby facili- 
tating the replacement of specific failed main memory 
array elements with specific redundant elements of re- 
dundant array 104. Techniques for replacing failed main 
memory array elements with redundant array elements 
are well known in the art and will not be discussed in 
great detail here for brevity's sake. 
[0005] As mentioned earlier, the fuse links within fuse 
array 106 may be selectively blown or cut with a laser 
beam. Once blown by the laser beam, the fuse changes 
from a highly conductive state to a highly resistive, i.e., 
non -conductive, state, i.e., a blown fuse inhibits current 
from flowing through and represents an open circuit to 
the current path. With reference to Fig. 2A, fuse links 
202, 204, 206, and 206 of fuse array element 106 are 
shown in their unblown, i.e., conductive, state. In Fig. 
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2B, a laser beam has been empbyed to cut or blow fuse 
link 204, thereby inhibiting the flow of current there- 
through. 

[0006] It has been found that the use of a laser beam 
5 to set, e.g., cut or blow, a fuse link may render the area 
under the fuse link vulnerable to laser-induced damage, 
mainly due to the absorption of laser energy during the 
fuse setting operation. In some cases, the area under- 
lying the fuse link experiences a certain degree of laser- 
induced damage after the fuse setting operation. Be- 
cause of the possibility of laser-induced damage, the ar- 
eas underlying the fuse links are typically devoid of sem- 
iconductor devices (e.g., transistors) in the A prior art. 
[0007] Even when there are no active devices, the 
substrate itself may also experience some degree of la- 
ser-induced damage. This is because silicon, which is 
the typical substrate material, absorbs the laser energy 
readily, particularly when short wavelength lasers are 
employed. For this reason, lasers having relatively long 
wavelengths such as infrared lasers have been em- 
ployed in the prior art for the fuse setting operation. 
[0008] Even though infrared lasers are helpful in min- 
imizing laser-induced damage to the underlying sub- 
strate, the use of lasers having relatively long wave- 
lengths involves certain undesirable compromises. By 
way of example, the relatively long wavelength of the 
infrared laser forms a relatively large spot on the sub- 
strate during the fuse setting operation, which limits now 
closely the fuse links can be packed next to one another. 
For infrared lasers having a wavelength of, for example, 
about 1 micron, the spot created on the substrate may 
be two times the wavelength or about 2 to 2.5 microns 
wide. 

[0009] The disadvantages associated with lasers 
having relatively long wavelengths may be illustrated 
with reference to Figs. 3A and 3B below. Fig. 3A is a 
cross section view of a portion of fuse array 1 06, includ- 
ing fuse links 202, 204, 206, and 208. In Fig. 3A, fuse 
links 202, 204, 206, and 208 are shown encapsulated 
within a passivation layer 302. Asubstrate 304 underlies 
the fuse links as shown. It should be noted that the il- 
lustration of Fig. 3A is highly simplified to facilitate illus- 
tration and fuse array 106 may include other conven- 
tional layers and/or components as is known. 
[0010] In Fig. 3B, fuse link 204 of Fig. 3A has been 
blown or cutting using a laser beam. In place of fuse link 
204, a void 310 exists, whose diameter C is roughly 
twice the wavelength of the laser beam employed. The 
diameter C of the laser spot places a lower limit on the 
minimum fuse pitch 31 2 between adjacent fuse links. If 
the fuses are placed too closely together for a given la- 
ser wavelength, an adjacent fuse link may be inadvert- 
ently blown or cut, rendering the IC defective. 
[001 1 ] Using a laser with a shorter wavelength would 
reduce the diameter C of the laser spot and concomi- 
tantly the minimum fuse pitch. However, a shorter wave- 
length laser substantially increases the likelihood of un- 
derlying substrate damage in the prior art since the sil- 
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icon substrate absorbs laser energy from shorter wave- 
length lasers much more readily. If shorter wavelength 
laser is employed to set the fuse links of the prior art 
fuse array 1 06, excessive substrate damage in area 320 
may result, possibly leading to integrated circuit defects 
and failure. 

[0012] In view of the foregoing, there are desired im- 
proved techniques for fabricating integrated circuits 
having laser fuse links. More particularly, there are de- 
sired improved laser fuse link structures and methods 
therefor, which advantageously minimizes substrate 
damage during the fuse setting operation and/or permit 
the use of shorter wavelength lasers to reduce the fuse 
pitch. 

Summary of the Invention 

[0013] The present invention relates, in one embodi- 
ment, to an integrated circuit which includes a substrate 
and a shielding portion overlying the substrate. The in- 
tegrated circuit further includes a first laserfuse link. The 
laser fuse link is configured to be set by a laser beam 
during fabrication of the integrated circuit. The first laser 
fuse link is disposed directly over the shielding portion, 
wherein the shielding portion is configured to substan- 
tially minimize laser-induced damage from the laser 
beam to a first area underlying the shielding portion 
when the first laser fuse link is set with the laser beam. 
[0014] In another embodiment, the present invention 
relates to a dynamic random access memory integrated 
circuit implemented on a silicon substrate. The dynamic 
random access memory integrated circuit includes a 
main memory array having main memory array ele- 
ments, and a redundant memory array coupled to the 
main memory array. The redundant memory array has 
redundant memory array elements, each of the redun- 
dant memory array elements being configured to re- 
place a defective one of the main memory array ele- 
ments. The dynamic random access memory integrated 
circuit includes a plurality of laser fuse links coupled to 
the redundant memory array. A first laser fuse link of the 
plurality of laser fuse links is configurated to be modified 
by laser beam during fabrication of the dynamic random 
access memory integrated circuit to set a value of an 
address fuse for a first one of the redundant memory 
array elements. Trie dynamic random access memory 
integrated circuit also includes a shielding portion un- 
derlying the first laserfuse link. The shielding portion is 
configured to substantially minimize laser-induced dam- 
age from the laser beam to a first area underlying the 
shielding portion when the first laser fuse link is set with 
the laser beam. 

[0015] In yet another embodiment, the invention re- 
lates to a method in an integrated circuit for protecting 
an area underlying a laser fuse link from laser-induced 
damage when the laserfuse link is set by a laser beam. 
The method includes providing a silicon substrate, form- 
ing a shielding portion above the silicon substrate, and 



forming an insulating layer above the shielding portion. 
The method also includes forming the laser fuse link 
above the insulating layer. The laser fuse link is dis- 
posed directly over the shielding portion such that the 
s shielding portion substantially minimizes the laser-in- 
duced damage from the laser beam to the area under- 
lying the shielding portion when the laser fuse link is 
modified with the laser beam. 
[001 6] These and other advantages of the present in- 
fo ventton will become apparent upon reading the following 
detailed descriptions and studying the various drawings. 

Brief Description of the Drawings 

'5 [0017] The present invention is illustrated by way of 
example, not by way of limitation, in the figures of the 
accompanying drawings and in which like reference nu- 
merals refer to like elements and in which: 
[0018] Fig. 1 illustrates a typical dynamic random ac- 

& cess memory (DRAM) integrated circuit to facilitate dis- 
cussion. 

[0019] Fig. 2A depicts a plurality of conventional laser 
use links in their unblown, i.e., conductive, state. 
[0020] Fig. 2B depicts the laser fuse links of Fig 2A in 

2S their blown, i.e., nonconductive, state. 

[0021] Figs. 3A and 3B illustrate a plurality of laser 
fuse links on a substrate, including the laser spots 
formed thereon after the fuse setting operation, to facil- 
itate discussion of the disadvantages associated with la- 

30 sers having relatively long wavelengths. 

[0022] Fig. 4A depicts, in accordance with one aspect 
of the present invention, a cross sectional view of an 
improved integrated circuit wherein each laser fuse link 
is provided with an underlying shielding portion. 

35 [0023] Fig. 4B depicts, in accordance with one aspect 
of the present invention, the manner in which the shield- 
ing portion reflects the laser beam away from the under- 
lying area to protect it from laser-induced damage. 
[0024] Fig. 5 is a plot illustrating the relationship be- 

40 tween energy absorption and laser wavelengths for sil- 
icon. 

[0025] Fig. 6 shows an alternative embodiment 
wherein the shielding portion is a blanket-deposited 
contiguous shielding layer. 
4$ [0026] Fig. 7 illustrates, in accordance with one as- 
pect of the present invention, the steps involved in form- 
ing the improved laser fuse link. 

Detailed Description of the Preferred Embodiments 

so 

[0027] The present invention will now be described in 
detail with reference to a few embodiments thereof as 
illustrated in the accompanying drawings. In the follow- 
ing description, numerous specific details are set forth 
ss in order to provide a thorough understanding of the 
present invention. It will be apparent, however, to one 
skilled in the art, that the present invention may be prac- 
ticed without some or all of these specific details. In oth- 
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er instances, welt known process steps have not been 
described in detail in order to not unnecessarily obscure 
the present invention. 

[0028] In accordance with one aspect of the present 
invention, laser fuse links are furnished with underlying 
shielding portions. The laser fuse links are used in, for 
example, integrated circuits (Ics) to enable connections 
in order to achieve the desired functionality. Such ICs 
include memory circuits like, for example, random ac- 
cess memories (RAMs), dynamic RAMs (DRAMs), syn- 
chronous DRAMs (SDRAMs), static RAMs (SRAMs), 
and read only memories (ROMs). Other ICs include log- 
ic devices such as programmable logic arrays (PLAs), 
application specific ICs (ASICs), or any circuit devices. 
[0029] Typically, a plurality of ICs are fabricated on a 
semiconductor substrate, such as a silicon wafer, in par- 
allel. After processing, the wafer is diced in order to sep- 
arate the ICs into a plurality of individual chips. The chips 
are then packaged into final products for use in, for ex- 
ample, consumer products such as computer systems, 
cellular phones, personal digital assistants (PDAs), and 
other products. To simplify discussion of the invention, 
it is described in the context a single chip, and, more 
particularly, to a RAM chip. 

[0030] By providing shielding portions, the underlying 
areas are protected by laser-induced damage when a 
laser beam is employed to set the laser fuse links. In 
one embodiment, the laser fuse links are insulated from 
the underlying shielding portion by a dielectric layer. 
With reduced substrate damage, the areas underlying 
the laser fuse links and the shielding portions may now 
be employed to implement semiconductor devices (e. 
g., transistors, capacitors, and the like), thereby increas- 
ing circuit density. 

[0031] The provision of the shielding portions under- 
lying the laser fuse links also facilitates the use of lasers 
whose wavelengths may be shorter than the wavelength 
of the prior art infrared laser. If such shorter wavelength 
lasers were employed on prior art laser fuse links, ex- 
cessive damage to the underlying substrate may occur 
due to the excessive absorption of laser energy. With 
the shielding portions in place, the excess laser energy 
is either reflected away from the underlying areas or are 
absorbed by the shielding portions themselves, thereby 
minimizing laser-induced damage to the areas underly- 
ing the fuse links. 

[0032] Since laser beams having shorter wavelengths 
may now be employed, adjacent laser fuse links may be 
packed more closely together, thereby increasing circuit 
density. By way of example, the use of shorter wave- 
length laser beams permits a greater number of fuse 
links to be implemented with the redundant array of the 
DRAM, thereby increasing the number of redundant ar- 
ray elements available for replacing defective main 
memory array elements. 

[0033] The features and advantages of the present in- 
vention may be better appreciated with reference to the 
figures and discussion below. Fig. 4A depicts a cross 



sectional view of an improved Integrated circuit wherein 
each laser fuse link is provided with an underlying 
shielding portion. With reference to Fig. 4A, the laser 
fuse links 202, 204, 206, and 206 of Fig. 3A are again 

5 shown. The laser fuse links may be formed of aluminum 
or one of its alloys, or they may be formed of any order 
suitable fuse materials (e.g., polysilicon). 
[0034] In Fig. 4A, laser fuse links 202, 204, 206, and 
208 are provided with respective shielding portions 402, 

10 404, 406, and 408 as shown. A shielding portion is pref- 
erably separated from its laser use link by a layer of in- 
sulating material. In the example of Fig. 4A, an oxide 
layer 410 insulates the laser fuse links from their respec- 
tive shielding portions although any other type of dielec- 

15 trie material may be employed. On the other hand, if the 
shielding portions are provided as discrete pads (i.e., 
they are not interconnected), it is possible to have direct 
contact between a laser fuse link and its underlying 
shielding portion if desired. Similarly, if the shielding por- 

20 tions are formed of a nonconductive material, direct con- 
tact is possible even if the shielding portions are contig- 
uous. 

[0035] In general, the shielding portion is preferably 
formed of a material than reflects substantially ail of the 

2S laser energy impacted upon it. Refractory metals such 
as tungsten, molybdenum, platinum, chromium, titani- 
um, alloys thereof, or similar materials tend to work well. 
Although a material having a relatively high melting point 
(compared to the melting point of the laser fuse link) is 

30 preferred, materials having a substantially similar or 
even a lower melting point may also be employed as 
they may be appropriately sized to reflect or absorb 
enough of the laser energy to protect the underlying ar- 
ea. For example, the shielding portion may be formed 

35 of aluminum or one of its alloys or even a non metallic 
material such as silicon or polysilicon. in the preferred 
embodiment, the shielding portion is formed of a layer 
of tungsten about 3,500 angstroms thick. 
[0036] A shielding portion such as shielding portion 

40 402 is preferably sized, if the design permits, such that 
it is slightly wider than the size of its associated laser 
fuse link (e.g., laser use link 202). Being slightly larger, 
shielding portion 402 may be able to provide protection 
to areas underlying shielding portion 402 even if the la- 

45 ser beam is slightly off the center of laser fuse link 202 
(due to, for example, alignment tolerance). Being slight- 
ly larger, the greater mass of material within shielding 
portion 402 also ensures protection against laser-in- 
duced damage of underlying area 430 in substrate 304. 

50 However, a shielding portion may have substantially the 
same dimension as its associated laser fuse link or may- 
be even smaller to increase circuit density, in these cas- 
es, some protection is still afforded since a shielding por- 
tion of an appropriate thickness may be able to absorb 

55 a substantial portion, and even most or all, of the excess 
laser energy, thereby minimizing or eliminating laser-in- 
duced damage to the underlying area. 
[0037] In Fig. 4B, laser fuse link 204 has been blown 
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by laser beam 432. As depicted In Fig. 4B, shielding por- 
tion 404 reflects laser beam 432 away from underlying 
area 434 to protect this area against laser-induced dam- 
age. Although the laser fuse links of Fig. 4A and 4B are 
shown encapsulated in a passivation layer, the pres- 
ence of the passivation layer is not necessary in all cas- 
es. 

[0038] Since the area underlying the shielding portion 
is substantially protected from laser-induced damage, 
the invention advantageously facilitates the use of the 
underlying area, e.g., area 434 in Fig. 4B, for implement- 
ing semiconductor devices. In contrast, the areas un- 
derlying the laser fuse links in the prior art are typically 
unpopulated with devices due to damage concerns. Fur- 
ther, the protection offered by the shielding portions 
makes it possible to employ lasers having shorter wave- 
lengths to minimize the fuse pitch. As mentioned, infra- 
red lasers are typically employed in the prior art since 
the use of lasers having shorter wavelengths tends to 
cause unacceptable damage to the underlying sub- 
strate due to excessive energy absorption. 
[0039] The relationship between energy absorption 
and laser wavelengths for silicon may be better appre- 
ciated with reference to the plot of Fig. 5. As shown in 
Fig. 5, energy absorption by the silicon substrate in- 
creases dramatically as the laser wavelength decreas- 
es. At about 1 micron, which is about the wavelength of 
prior art infrared lasers, the absorption coefficient is 
shown to be about 100/cm (point 502). For UV lasers, 
whose wavelenghts may be about 0.35 micron, the ab- 
sorption coefficient is shown to be about 40,000/cm 
(point 504). Other substrate materials, such as GaAS, 
exhibit a similar trend. Accordingly, it is contemplated 
that the inventive fuse fabrication techniques disclosed 
herein apply to these substrates as well. 
[0040] Because energy absorption increases loga- 
rithmically with decreasing wavelength, the trend in the 
prior art has been to employ lasers having longer wave- 
lengths, even longer than wavelengths associated with 
prior art infrared lasers in some cases, to reduce energy 
absorption and substrate damage. The invention takes 
the opposite approach and facilitates the use of lasers 
having shorter wavelengths while substantially minimiz- 
ing potential damage to the underlying substrate. With 
the provision of the shielding portion, it is now possible 
to employ, for example, sub-infrared lasers, ultraviolet 
lasers, visible lasers such as green lasers, blue lasers, 
red lasers, and the like in setting the laser fuse links. 
[0041] The provision of the shielding portions is also 
nonobvious in that it requires additional structures to be 
fabricated on the substrate. This is contrary to the cur- 
rent trend, which strives to simplify the fabrication proc- 
ess and design complexity. In one particularly advanta- 
geous embodiment, however, the shielding portions 
themselves may be fabricated without requiring the pro- 
vision of an additional layer or any additional process 
step. With reference to Fig. 4, shielding portions 402, 
404, 406, and 408 may be advantageously formed from 



a suitable existing layer that underlies the fuse link layer. 
By way of example, some integrated circuits may have 
multiple metal layers, with the underlying metal layer 
performing the non-shielding function of interconnecting 

5 selected devices. In these cases, the shielding portions 
may be formed from that underlying metal layer by sim- 
ply redesigning the mask employed for etching that un- 
derlying metal layer such than the shielding portions 
may also be formed from that underlying metal layer. In 

to this manner, an existing underlying layer may perform 
both its original non-shielding function (e.g., intercon- 
nect) in some areas and the shielding function under the 
fuse link area. Although the underlying metal layer is 
employed as an example, any other suitable underlying 

is layer may of course be employed. 

[0042] It is not necessary in ail cases to provide a sep- 
arate shielding portion for each laser fuse link. Fig. 6 
shows an alternative embodiment wherein the shielding 
portion is a blanket-deposited contiguous shielding lay- 

20 er 602. If shielding layer 602 is formed of a conductive 
material, e.g., a metallic material, it is of course prefer- 
ably to insulate the laser fuse finks from shielding layer 
602 by at least one dielectric layer. To complete the il- 
lustration, laser beam 432 is shown reflected off shield- 

25 ing layer 602 after cutting away laser fuse link 204 of 
Fig. 4A. 

[0043] If the shielding material is selected to reflect 
back the laser beam, the invention makes it possible to 
reduce the power setting of the laser beam since some 

30 of the reflected laser energy may assist in the fuse set- 
ting operation. With reduced laser power, less energy 
impacts the shielding portion, thereby permitting the 
shielding material to be thinner and/or offers a larger 
process window when changing the fuse link state. This 

35 is particularly true if the underlying shielding portions 
dishes out during processing. Dishing, as is well known, 
causes a shielding portion to assume a concave shape 
and is generally an undesirable phenomenon. Never- 
theless, a concave shielding portion may more effective- 

40 |y focus the laser energy to the backside of the laser 
fuse link, thereby advantageously reducing the amount 
of energy needed to set a given laser fuse link. This is 
especially true if the radius of the curvature is substan- 
tially equal to the spacing between the shield and the 

45 use. 

[0044] Fig. 7 illustrates, in accordance with one as- 
pect of the present invention, the steps involved in form- 
ing an integrated circuit that offers greater protection to 
the areas underlying the fuse links from laser-induced 

50 damage during the fuse setting operation. In step 702, 
a substrate, which may be formed of silicon, is provided. 
In step 704, the shielding portions are formed above the 
substrate. As mentioned earlier, the shielding portion 
may represent discrete shielding portions (Fig.4A) or a 

55 blanket-deposited contiguous layer of shielding material 
(Fig 6 ) In step 706, an optional insulating layer is 
formed above the shielding portion. If the shielding por- 
tions are not interconnected or if they are formed of a 
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nonconductive material, the insulating layer may be un- 
necessary. In step 708, the laser fuse links are formed. 
If desired, an optional passivation layer may be formed 
above the laser fuse links in step 710. 
[0045] While this invention has been described in 
terms of preferred embodiments, there are alterations, 
permutations, and equivalents which fall within the 
scope of this invention. It should also be noted that there 
are many alternative ways of implementing the methods 
and apparatuses of the present invention. It is therefore 
intended that the following appended claims be inter- 
preted as including all such alterations, permutations, 
and equivalents as fall within the true spirit and scope 
of the present invention. 



Claims 

1 . An integrated circuit, comprising: 

a substrate; 
a shielding portion overlying said substrate; 
and 

a first laser fuse link, said laser fuse link being 
configured to be set by a laser beam during fab- 
rication of said integrated circuit, said first laser 
fuse link being disposed directly over said 
shielding portion, wherein said shielding por- 
tion is configured to substantially minimize la- 
ser-induced damage from said laser beam to a 
first area underlying said shielding portion 
when said first laser fuse link is set with said 
laser beam. 

2. The integrated circuit of claim 1 wherein said shield- 
ing portion is configured to reflect a substantial por- 
tion of laser energy incident on said shielding por- 
tion. 

3. The Integrated circuit of claim 2 wherein said shield- 
ing portion is formed of a metallic material. 

4. The integrated circuit of claim 1 wherein said shield- 
ing portion is configured to minimize said laser-in- 
duced damage below a level that causes said inte- 
grated circuit to be considered defective, said laser 
beam has a wavelength shorter than a wavelength 
associated with an infra-red laser. 

5. The integrated circuit of claim 1 wherein said shield- 
ing portion is configured to minimize said laser-in- 
duced damage below a level that causes said inte- 
grated circuit to be considered defective, said laser 
beam is an ultraviolet laser beam. 

6. The integrated circuit of claim 1 wherein said shield- 
ing portion is etched from a blanket-deposited layer 
of first material capable of substantially shielding 



10 

said first area against laser-induced damage. 

7. The integrated circuit of claim 6 wherein at least a 
portion of said first material performs a non-shield- 

5 ing function elsewhere on said integrated circuit. 

8. The integrated circuit of claim 7 wherein said non- 
shielding function represents an interconnection 
function or interconnecting together selected devic- 

10 es on said integrated circuit, said blanket-deposited 
layer of first material represents a conductive layer. 

9. A dynamic random access memory integrated cir- 
cuit implemented on a silicon substrate, comprising: 

1S 

a main memory array having main memory ar- 
ray elements; 

a redundant memory array coupled to said 
main memory array, said redundant memory 
20 array having redundant memory array ele- 

ments, each of said redundant memory array 
elements being configured to replace a defec- 
tive one of said main memory array elements; 
a plurality of laser fuse finks coupled to said re- 
2S dundant memory array, a first laser fuse link of 

said plurality of laser fuse links being config- 
ured to be set by a laser beam during fabrica- 
tion of said dynamic random access memory 
integrated circuit to set a value of an address 
30 fuse for a first one of said redundant memory 

array elements; and 

a shielding portion underlying said first laser 
fuse link, said shielding portion being config- 
ured to substantially minimize laser-induced 
35 damage from said laser beam to a first area un- 

derlying said shielding portion when said first 
laser fuse link is set with said laser beam. 

10. The dynamic random access memory integrated 
40 circuit of claim 9 wherein said shielding portion is 

etched from a blanket-deposited layer of first mate- 
rial capable of shielding against substantial laser- 
induced damage, wherein at least a portion of said 
first material performs a non-shielding function 
45 elsewhere on said dynamic random access memo- 
ry integrated circuit. 

11. The dynamic random access memory integrated 
circuit of claim 9 wherein said shielding portion is 

so configured to reflect a substantial portion of laser 
energy incident on said shielding portion. 

12. The dynamic random access memory integrated 
circuit of claim 11 wherein said shielding portion 

55 comprises a metal layer. 

13. The dynamic random access memory integrated 
circuit of claim 9 wherein said laser beam has a 
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wavelength shorter than about 1 micron. 

14. The dynamic random access memory integrated 
circuit of claim 9 wherein said laser beam is an ul- 
traviolet laser beam. 

15. The dynamic random access memory integrated 
circuit of claim 9 wherein said first area represents 
an area for implementing semiconductor devices. 

16. In an integrated circuit, a method for protecting an 
area underlying a laser fuse link from laser-induced 
damage when said laser fuse link is set by a laser 
beam, comprising: 

providing a silicon substrate; 

forming a shielding portion above said silicon 

substrate; 

forming an insulating layer above said shielding 
portion; 

forming said laser fuse link above said insulat- 
ing layer, said laser fuse link being disposed di- 
rectly over said shielding portion such that said 
shielding portion substantially minimizes said 
laser-induced damage from said laser beam to 
said area underlying said shielding portion 
when said laser fuse link is set with said laser 
beam. 



21. The method of claim 20 further comprising: 

forming a second shielding portion above said 
substrate, said second shielding portion being dis- 
posed below said insulating layer in said integrated 

5 circuit, wherein a second laser fuse link of said laser 
fuse links is disposed directly over said second 
shielding portion such that said second shielding 
portion substantially minimizes said laser-induced 
damage from said laser beam to a second area un- 

10 dertying said second shielding portion when said 
second laser fuse link is set with said laser beam. 

22. The method of claim 21 wherein said first shielding 
portion and said second shielding portion are con- 
's tiguous. 

23. The method of claim 21 wherein said first shielding 
portion and said second shielding portion are made 
of a metallic material. 

20 

24. The method of claim 21 wherein said integrated cir- 
cuit represents a dynamic random access memory 
circuit. 

25 25. The method of claim 20 wherein said laser beam 
represents a laser beam having a wavelength short- 
er than a wavelength of an infra-red laser beam. 



17. The method of claim 16 wherein said forming said 30 
shielding portion includes forming said shielding 
portion out of a blanket-deposited metallic layer. 

18. The method of claim 17 further comprising: 

forming at least one semiconductor device in 35 
said area prior to forming said shielding portion. 

19. The method of claim 16 wherein said laser beam 
represents a laser beam having a wavelength short- 
er than a wavelength of an infra-red laser beam. 40 

20. A method for increasing capacity in an integrated 
circuit having laser fuse links, comprising: 



providing a substrate; 45 
forming a first shielding portion above said sub- 
strate; 

forming an insulating layer above said first 
shielding portion; 

forming said laser fuse links above said insu- 50 
lating layer, a first laser fuse link of said laser 
fuse links being disposed directly over said first 
shielding portion such that said first shielding 
portion substantially minimizes said laser-in- 
duced damage from said laser beam to a first 5$ 
area underlying said first shielding portion 
when said first laser fuse link is set with said 
laser beam. 
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